TITLE OF THE INVENTION 



DEFROST WATER DRAINING UNIT FOR A REFRIGERATOR 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2003-17992, filed March 
22, 2003, in the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates, in general, to refrigerators and, more particularly, to a 
refrigerator which has a draining unit to drain defrost water, produced by both an evaporator and 
a refrigerant pipe, to the outside of a cabinet . 

2. Description of the Related Art 

[0003] Generally, refrigerators are machines in which cool air is produced through a heat 
exchanging process performed by an evaporator . The cool air is then supplied to a storage 
compartment so as to keep a variety of food, stored in the storage compartment, cool, thereby 
preserving the freshness of the food for a desired period of time. During operation of a 
refrigerator, air with a high humidity circulates in a refrigerator cabinet, starting in the storage 
compartment, passing through the evaporator, and then returning to the storage compartment. 
During operation, the air with high humidity comes into repeated contact with the cold 
evaporator causing frost to gather on the surface of the evaporator. The layer of frost on the 
evaporator gradually thickens over time, so that eventually the frost may block an air-circulating 
path through which the circulating air passes. Therefore, in a conventional refrigerator, a 
defrosting heater is installed near the evaporator to periodically defrost the evaporator. In 
addition, a defrost water tray is usually installed under the evaporator to collect defrost water 
from the evaporator, and the collected defrost water then drains to the outside of the cabinet. 

[0004] However, a conventional refrigerator is problematic in that the defrosting heater is 
installed around the evaporator and the defrost water tray is installed under the evaporator . As 
a result, it is not likely to effectively defrost a refrigerant pipe which extends from the condenser 
to the evaporator . 
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[0005] In addition, conventional refrigerators do not have defrost water trays under the 
refrigerant pipe from the condenser to the evaporator . Therefore, when the refrigerant pipe is 
defrosted, the defrost water from the refrigerant pipe may flow into the storage compartment. 



SUMMARY OF THE INVENTION 

[0006] Accordingly, one aspect of the present invention provides a refrigerator which is able 
to drain defrost water produced by a refrigerant pipe, extending from a condenser to an 
evaporator, together with defrost water produced by the evaporator, to the outside of the cabinet 

[0007] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0008] The foregoing and/or other aspects of the present invention are achieved by providing 
a refrigerator, including: a cabinet defining a storage compartment therein; an evaporator 
located in the cabinet to supply cool air to the storage compartment; a first defrost water tray 
provided under the evaporator to drain defrost water produced by the evaporator, the first 
defrost water tray having a first drain port; and a second defrost water tray provided under both 
a refrigerant pipe extending to the evaporator and the first drain port of the first defrost water 
tray, so as to guide a draining of defrost water produced from the refrigerant pipe and the 
defrost water drained from the first drain port of the first defrost water tray, the second defrost 
water tray having a second drain port, which is connected to a drain guide hose. 

[0009] In the refrigerator, the second defrost water tray is provided therein with a heater to 
defrost the refrigerant pipe, and a heat transfer plate to evenly transfer heat from the heater to 
an entire area of the second defrost water tray. 

[0010] In addition, the evaporator is provided in an air-cooling chamber located at a rear 
portion of a top of the cabinet, and the refrigerant pipe extends from a machine room, located at 
a front portion of the top of the cabinet, to the evaporator while passing an upper portion of the 
storage compartment. 

[0011] The foregoing and/or other aspects of the present invention can also be achieved by 
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providing a refrigerator, including: a cabinet defining a storage compartment therein; an 
evaporator provided in the cabinet to supply cool air to the storage compartment; a first defrost 
water tray located under the evaporator to drain defrost water produced from the evaporator, the 
first defrost water tray having a drain port which is connected to a drain guide hose; and a 
second defrost water tray located under a refrigerant pipe extending to the evaporator, so as to 
guide defrost water produced from the refrigerant pipe to the first defrost water tray. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a side sectional view of a refrigerator, according to an embodiment of the 
present invention; 

FIG. 2 is a side sectional view of an upper portion of the refrigerator of FIG. 1 , which has 
a defrost water draining unit with first and second defrost water trays; 

FIG. 3 is an exploded perspective view showing a construction of the second defrost 
water tray of FIG. 2; and 

FIG. 4 is a side sectional view of an upper portion of a refrigerator, which has a defrost 
water draining unit according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to like elements throughout. The embodiments are described below in 
order to explain the present invention by referring to the figures. 

[0014] FIG. 1 is a side sectional view of a refrigerator, according to an embodiment of the 
present invention. As shown in the drawing, the refrigerator has a cabinet 10, with a storage 
compartment 11 located in the cabinet 10. A door 12 is hinged to an open front of the storage 
compartment 11 to open or close the storage compartment 11 . A plurality of racks 13 are 
installed in the storage compartment 11, and a plurality of door shelves 14 are provided on an 
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inner surface of the door 12. The racks 13 and door shelves 14 allow a user to effectively store 
food in the refrigerator. 

[0015] The rear portion of the cabinet 11 extends upward to form an upper projection 15. 
The upper projection 15 contains an air-cooling chamber 20 that houses an evaporator 21 and a 
cool air circulation fan 22 . Due to the upper projection 15, the upper rear section of the storage 
compartment 11 is extended upward to form the air-cooling chamber 20. The air-cooling 
chamber 20 is horizontally and vertically (longitudinally) formed along the rear portion of the 
upper section of the storage compartment 11. The upper projection 15 is integrated with the 
cabinet 10, and is formed with a wall made of a thermal insulation material in the same manner 
as the cabinet 10 to thermally insulate the air-cooling chamber 20 from the atmosphere. 

[0016] A machine room 40 is located on the top of the cabinet 1 0 at a position in front of the 
upper projection 15, and houses a compressor 41, a condenser 42, and a cooling fan (not 
shown) . The machine room 40 is defined by a machine room casing 44 which is installed at the 
top of the cabinet 1 0. A cover member 45 is mounted at upper corners of the machine room 
casing 44 so as to cover or uncover an open front of the machine room casing 44. 

[0017] An air path partition plate 25 is provided in the air-cooling chamber 20 so as to 
partition the interior of the air-cooling chamber 20 into a front space 23 and a rear space 24. 
The air path partition plate 25 is spaced apart from the upper surface of the air-cooling chamber 
20 by a predetermined gap, thus forming a flow path through which the front and rear spaces 23 
and 24 are connected. The evaporator 21 is installed in the rear space 24 to produce cool air. 
The cool air circulation fan 22 is installed above the evaporator 21 . The cool air circulation fan 
22 is a cross-flow fan which horizontally extends in the air-cooling chamber 20 so as to have a 
length almost equal to a length of the air-cooling chamber 20, and is positioned so as to be 
close to the upper edge of the air path partition plate 25. 

[0018] An air suction path 26 is located at the rear portion of the storage compartment 11 to 
allow the air to flow from the storage compartment 11 into the rear space 24 and the evaporator 
21 , when the cool air circulation fan 22 is operated. An air exhaust path 27 is provided at the 
upper portion of the storage compartment 11 so as to uniformly discharge the cool air from the 
air-cooling chamber 20 into the upper portion of the storage compartment 11 . The air suction 
path 26 is formed by a panel-type air suction guide member 28 which is vertically installed along 
the rear surface of the storage compartment 11 while forming a vertical channel between the air 
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suction guide member 28 and the rear surface of the storage compartment 11 . A plurality of air 
suction ports 28a are formed in the air suction guide member 28. The air exhaust path 27 is 
formed by a panel-type air exhaust guide member 29 which is mounted to the upper surface of 
the storage compartment 11 . The air exhaust guide member 29 is spaced apart from the upper 
surface of the storage compartment 11 , and has a plurality of air exhaust ports 29a formed in 
the air exhaust guide member 29. 

[0019] The above-described refrigerator of the present invention circulates air as follows. 
When the cool air circulation fan 22 located in the air-cooling chamber 20 is operated, air from 
the storage compartment 11 is drawn into the air suction path 26 through the air suction ports 
28a of the air suction guide member 28, and flows to the air-cooling chamber 20 . In the air- 
cooling chamber 20, the air passes through the evaporator 21 , losing heat and becoming cool 
air. The cool air then passes through the front space 23 of the air-cooling chamber 20, and is 
discharged into the storage compartment 11 through the air exhaust path 27, due to the force of 
the cool air circulation fan 22. 

[0020] As shown in FIGS. 2 and 3, the refrigerator of the present invention has a defrost 
water draining unit to drain defrost water from the refrigerant pipe 36, extending from the 
condenser 42 to the evaporator 21 , together with defrost water produced from the evaporator, to 
the outside of the cabinet 10. According to the embodiment of FIGS. 2 and 3, the defrost water 
draining unit has a first defrost water tray 31 which is installed under the evaporator 21 to collect 
defrost water from the evaporator 21, when the evaporator 21 is defrosted. The first defrost 
water tray 31 has a first drain port 32 at the bottom thereof. The refrigerant pipe 36 extends 
from the condenser 42 of the machine room 40 to the evaporator 21 of the air-cooling chamber 
20 while passing through the upper portion of the storage compartment 11 . A second defrost 
water tray 33 is installed under the refrigerant pipe 36 to collect and drain defrost water from the 
refrigerant pipe 36, when the refrigerant pipe 36 is defrosted. In the embodiment of FIGS. 2 and 
3, the second defrost water tray 33 is configured and arranged such that the second defrost 
water tray 33 covers both the lower part of the refrigerant pipe 36 and the lower end of the first 
drain port 32 of the first defrost water tray 31 . The second defrost water tray 33 thus collects 
and drains the defrost water from the refrigerant pipe 36 and from the first drain port 32. The 
second defrost water tray 33 includes a second drain port 34 which is connected to a drain 
guide hose 35. 

[0021] In another embodiment of the present invention, the defrost water draining unit drains 
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the defrost water produced by the refrigerant pipe 36 extending from the condenser 41 to the 
evaporator 21 , together with the defrost water produced by the evaporator 21 , to the outside of 
the cabinet 10. 

[0022] A heat transfer plate 38 having a defrosting heater 37 can be installed in the second 
defrost water tray 33, as shown in FIG. 3. The heat transfer plate 38 is made of a metal plate 
having a predetermined surface area, with the defrosting heater 37 arranged on the metal plate, 
so that heat generated from the defrosting heater 37 is evenly transferred to a desired area of 
the second defrost water tray 33 through the heat transfer plate 38. The refrigerant pipe 36 can 
thus be effectively defrosted. In additional embodiments of the present invention, the heat 
transfer plate 38 is made of materials other than metal. 

[0023] FIG. 4 is a side sectional vjew of an upper portion of a refrigerator, having a defrost 
water draining unit according to another embodiment of the present invention. The defrost 
water draining unit of FIG. 4 is suitable for being used in a refrigerator which has a large 
capacity evaporator 51 in the air-cooling chamber 20. A first defrost water tray 61 , having a 
drain port 62 at a bottom thereof, is installed under the evaporator 51 to collect and drain defrost 
water . A drain guide hose 65 is connected to the drain port 62 of the first defrost water tray 61 . 
A second defrost water tray 63 is installed under the refrigerant pipe 36 to collect and drain 
defrost water from the refrigerant pipe 36. In the embodiment of FIG. 4, the second defrost 
water tray 63 is placed at a position higher than that of the first defrost water tray 61 , so that the 
defrost water from the refrigerant pipe 36 is first collected in the second defrost water tray 63, 
and then flows from the second defrost water tray 63 into the first defrost water tray 51 . The 
defrost water draining unit of FIG. 4 also has a heat transfer plate 38, which is provided with a 
defrosting heater 37 and is installed in the second defrost water tray 63 in the same manner as 
that described for the embodiment of FIGS. 2 and 3. 

[0024] As is apparent from the above description, an embodiment of the present invention 
provides a refrigerator which has a second defrost water tray located under a refrigerant pipe 
extending from the condenser to the evaporator, in addition to a first defrost water tray located 
under the evaporator. In the refrigerator, defrost water produced by the refrigerant pipe is thus 
drained together with defrost water produced by the evaporator to the outside of the cabinet. 

[0025] In addition, a heat transfer plate having a defrosting heater is installed in the second 
defrost water tray, so that heat generated from the defrosting heater is evenly transferred to the 
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entire area of the second defrost water tray through the heat transfer plate. The defrosting of 
the refrigerant pipe is thus effectively performed. 

[0026] Although a few preferred embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in 
these embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 



7 



